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1980 年に Cone~Jones， 11onger によって北米コノレディレラのサスベクト・テレーンが提案されて
以来、テレーン・アナリシスと称した地質学的解釈が環太平洋地域を中心になされてきた。しかしな
がら、その一方でこのテレーン・アナリシスに対する批判も次第に展開されてきた。特に「テレーン














































































10/28 Khon Kaen 一一今 Mae Hong Son 
10/29 Mae Hong Song地域 Ban Mae Lana北方
10/30 Mae Hong Song地域 Ban Mae Lana 北方
10/31 おlaeHong Song地域 Ban Mae Lana北方
11/1 Mae Hong Song地域 Ban Mae Lana北方
11/2 Mae Hong Song地域 Ban Mae Lana南方
11/3 Mae Hong Song地域 Nam Phiang Din東方
11/4 Mae Hong Song地域 Khun Yuam西方
11/5 Mae Hong Song地域 Ban Mae Aw南方&Ban Huai Pong西方
② ラオス
1 月 3 日 ~13 日 上野勝美・鎌田洋仁・原英俊・一瀬めぐみ
1/5 Vientiane → Louangphrabang 
1/6 Louangphrabang→ Udom Xai 
1/7 Udom Xai地域 (PakBeng) 
1/8 Udom Xai → Louangphrabang 
1/9 Louangphrabang地域 (Xayaboury) 
1/10 Louangphrabang→ Vang Vieng 
1/11 Vang Vieng → Vientiane 
平成 16年度 (2004) 
④タイ北部




4/29 Bangkok→ Loei 
4/30 Loei 一一今 Tha Li→ Loei 
5/1 Loei → Phu Sang Yai School 一一う Chiang Khan 
5/2 Chiang Khan→ Pak Chom 一一う Loei 
5/3 Loei → Pak Chom 一一+ Loei 
5/4 Loei → Pak Chom ーー う Loei 
5/5 Loei→ Bangkok 
⑤ タイ半島部





4/28 Krabi 一一今 Ko Phi Phi Don 
4/29 Ko Phi Phi Don 
4/30 Ko Phi Phi Don 
5/1 Ko Phi Phi Don 一一今 Krabi 




3 月 13 日 ~3 月 26 日 久田健一郎・上野勝美・鎌田祥仁・原英俊
3/13 Bangkok 
3/14 Louangphrabang 
3/15 Louangphrabang 一一う Xayaboury 
3/16 Xayaboury 一一+ Pak Lay 
3/17 Pak Lay地域
3/18 Pak Lay地域
3/19 Pak Lay ーー う Xayaboury 
3/20 Xayaboury 一一+ Udom Xai 
3/21 Udom Xai 一→ Luang Nam Tha 
3/22 Luang Nam Tha地域




4月 28日'"'-5月 8日 久田健一郎・上野勝美 (30日より)・鎌田祥
仁(30Elより)・原英俊 (29Sより)・宇野康司 (29日より)・藤)1 
将之 (30日より 2日まで)
4/30 Bangkok → Udon Thani 
5/1 Udon Thani→ Pak Chom→ Loei 
5/2 Loei→ Pak Chom → Loei 
5/3 Loei→ Na Haeo → Loei 
5/4 Loei→ Lampang(Phrae) 
5/5 Lampang(Phrae) → Nan 
5/6 Nan地域





1/17 Bamgkok → Udon Thani 
1/18 Udon Thani → Loei 
1/19 Loei地域 (Pak Chom) 
1/20 Loei → Udon Thani 
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Nan-Uttradit-Sa Kaeo Suturesと呼ばれてきた.しかしながら Ueno(1999)は，古生代有孔虫化
石分布と古地理などから，インドシナとシブマスの関に 2つの地帯を認定した.それらは火山弧
起源のスコタイ帯と古テーチス要素を含むインタノン帯である.また Uenoは Nan-Uttradit 
Sutureは，背弧のような縁海起源と推定し，古生物地理的にゴンドワナとテーチスを分かつもの










西側では地質の状況が異なることが知られている.Ueno (1999)はインドシナが Nan -U ttradi t-
Sa Kaeo Sutureによって仕切られているとしたが， Charusiri et al. (2002)はナコンタイ・ブロ
ックは Uenoのインドシナの一部に相当するとみなした.ナコンタイ・ブロックは上部古生界タ
ービダイトや火山岩類よりなり、後者は Jungyusukand Khositanont (1992)によって




を示唆した(Chutakositkanonet al.， 2001).またロエ一地域の NamMaholan層から得られた砕
屑性クロムスピネルも火山岩起源であり，島弧的なテクトニックセッテイングを示している
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のeprat，1912， 1913， 1914， 1915)，その後仏領を離れた 20世紀半ばにサイゴンのインドシナ地
質調査所にいた E.SaurinとLeThi Vienによっていくつかの報告が行われた (LeThi Vien， 





























VV01 : Vang Vieng北方数kmの， Nam Song Resort (N19003'48.1"， E102025'56.5")正面の，
カルストタワーを形成する塊状石灰岩からのブロック.微岩相はbioclasticgrainstoneで¥中期
ベルム紀Murgabianを示すLaose11agigantea， Afghanella cf. te1eshikovaθ， Schubθrte11a (or 
Neofusuh'刀θ'1a)が含まれる.
VV02 :ヴァンヴィエンとカシー(Kasi)の問，国道 13号線の 195.6km地点(N1900ア25.1"，
E 1020 15'51.5"). ドロマイト化しており，化石はみられない.
VV03 :グァンヴィエンとカシーの間，国道 13号線の 180.4km地点(N19006'40.7"，
E 102022'37.6つより 2試料を採集.紹レキ質石灰岩磯岩のブロック(VV03-2)より，後期石炭紀
Moscovianを示すFusuh刀θla，Beedeina， Fusiella?等のフズリナが産出した.









PK01:国道 13号線の 271km地点の BanPha Kheng Yai (N19029'48.6"， E102024'47.8")で採
集.れlbiphytesを含む泥質石灰岩だが，方解石脈が多数発達しているため微岩相の詳細は不明.
PK02 :国道 13号線の 271.4km地点(N19029'32.3"，E 102024' 45.0")で3試料を採集.PK02-1 
はレキ質石灰岩， PK02・2は bioclasticp ackstone/rudstone， PK02 -3は bioclasticfloatstone， 
sponge-algae-TubIphytes boundstone. 含まれる有孔虫群集は 3試料ともほぼ同じで，
Pal'afusuh刀acf. kaθnmlZθnsis， Laosθ1a mθthl左uh~ L. cf. gigantea， Schuberte11a (or 
Neofusuh'l1e1a)， A.Tmenina伊haθ'1'a，P1'Iθsuma trina，ぬngchienia，防'utue11aが識J:lIJできた.そ
の年代は， VVOlとほぼ同じ Murgabianと思われるが， PK02の方が若干古し、かもしれない.




PLY08 : Ban Houay Leuk 北方(N17052'55.7"，E101013'10.5")に露出する，たまねぎ状風化が
発達した，火山細屑物に富む細磯混じりの粗粒砂岩.磯としてシュワゲリナ科フズリナが野外に
おいて識別できた.正確な年代は不明だが，少なくとも後期石炭紀Kasimovian以降で，恐らく
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第 1図 北部ラオスにおける炭酸塩岩試料採集地点.
ペルム紀で、はなし¥かと思われる.
PLY09 : Ban Vang Pa 南方(N17056'20.1"，E101012'33.3")の小露頭にみられる磯質石灰岩.野
外では，Daix・lnaあるし¥はRausθritesに類似したフズリナがみられた.野外における同定が正し
ければ，その年代は後期石炭紀 Gzhelian頃と言うことになる.なお，この地点の岩相や含まれ
る有孔虫類は，パクレイの南方，タイ国北東部ロエイ東方の BanNa Din Damに露出する
Gzhelian石灰岩(Charoentitiratand Ueno， 1997; Charoentitir討， 1999MS)に類似している.
2・4.サヤブリ (Sayabouli)周辺地域




PLY15 :採集地点は BanSa Vath北方， PLY14の石灰岩カルストタワー東側(N18040' 58.8"， 
E101033'55.6") .全体的に灰白色塊状であり，野外では schwagerinids，大型の staffellids，
Pseudodoliolina?， Sumatrina?が識見[Jで、きた.PLY14とほぼ同じ年代の可能性が高い.




PLY19 :サヤブリ市南西約 10kmの， Ban Nam Touan北東約 2kmにある小採石場跡
(N190 12'00.4ぺ E101039'49.2").層厚 50m以上の頁岩ーシノレト岩中に層厚 30・80cmの暗灰色レ
ンズ、状石灰岩Cbioclasticpackstone?)がみられる.野外において有孔虫は識別できなかった.
SB03 :国道 1A号線がメコン川を渡る ThaDeuaの北方， Ban Thong Phiang Vilayの学校裏
にある小石灰岩丘 CN19026'39.0"，E101050'48.4").微岩相は oncoidal-bioclastic 
packstone/ grainstoneであり，原始的な Profusulinella(P. bonaや P.tahlensisに似る)と





SB06 :国道 1A号線沿いの BanDan CN19033'47.0"， E101000'03.9")において採集.マイクロ
ーブの卓越する石灰岩中にシュワゲリナ科フズリナ類の破片が認められた.詳細な年代は不明だ
が，後期石炭紀後半あるいは前期ベルム紀の可能性がある.




LP04:国道 13号線の 420.3km地点(N20007'01.3"， E 102017'37.0")に露出するシアーされた石
灰質砂岩・頁岩と不純石灰岩の互層.石灰岩は時に細磯質で" VV03・2によく似る.石炭紀後半
の Moscovian を示す Fusulinella~ Fusulina?， Ozawainella~ EoschubθTtellaのフズリナ類が識別
できた.
LP05:国道 13号線の 420.7km地点(N20007'10.4"， E102017'44.5")に露出する，中磯サイズの
様々な岩相の石灰岩磯を含む石灰岩機岩.炭酸塩プラットフォーム縁辺の崖錐堆積物と思われる.
フズリナ類の破片が産出したが，年代の詳細は不明である.
LP06: :国道 13号線の 459.5km地点CN20021'40.7"，E102023'39.6つに露出する暗灰色一黒色
塊状石灰岩.微岩棺は細粒wackestoneやbioclastic-lithoclasticC?)grainstone である •Eostaffe11a， 
Va1vuline11a?， archaediscids (恐らく Palヨarchaediscuskokt.Jubθnsis) ， endothyrids， 
Endothyranopsi注等の，石炭紀前半の Viseanあるいは Serpukhovian前半を示す有孔虫が産出
した.





岩.国道 13 号線の 446~450km 関に分布する巨大な石灰岩体の北縁に相当する.微岩相として
は， bioclastic grainstoneや bioclasticpackstoneが卓越する.石炭紀前半の Viseanあるいは
Serpukhovian 前半を示す ~LxhaedÍscus karren~ Neoarchaediscus?， endothyrids，λ([ediocrIs等
の有孔虫が産出した.
LP11 :前述の， 446~450km 間に分布する巨大な石灰岩体の南縁、に相当する，国道 13 号線の
Ban KiadとBanHadpang間， 446.6~446.9km CN20017'17.2"， E102025'00.4づに露出する塊状
一厚く成層した暗灰色一黒色石灰岩.日本の鬼丸石灰岩を妨併とさせる.約 230m程のセクショ
ンから計 21試料を採集. 子予P察的な検討では Para沼妥a幻rc.企畑'haeθdめ1釘}旨注3ヲ却'cωC




LP14 :国道 13号線の 425.4km地点CN20009'03.0"，E 102019'09.9つには，炭酸塩プラットブオ
ーム縁辺の斜面相に相当する，石灰質夕一ピダダ、イトや土石流堆積物(石灰岩磯岩)からなる大規
模な露頭がみられる • Fu.印 hi刀1θ1aや Ozawain刀2θe11aとし¥つたフズズ、リナ類がみられることから，そ
の年代はVV03やLP04と向じ後期石炭紀Moscovianと考えられる.
LP15 :国道 13号線の 456.6km地点， Ban Nahamの西CN20020'48.5"，E102024'57.2")で採集
した.若干シアーされた賭灰色石灰岩.検討は魅了だが，岩相の特徴から恐らく近傍に露出する
前期石炭紀石灰岩の一部と考えられる.






LP19 :ルアンプラバン北東の Pakxuangから東に延びる道路沿いの BanPha Vieng 
CN19059'29.2"， E102023'05.4")において採集した， ウミユリに富む grainstone.野外では，年代
決定に有効な化石はみられなかった.
LP20 :ノレアンプラパン北東の Pakxuangから東に延びる道路沿いの BanNam Bo北西
(N19057'04.6"， E102026'17.3")において採集した，弱く再結品した石灰岩.化石は含まれていな
2・7.ウドムサイCUdomXai)北西地域
LNT01 :ウドムサイーナテウィCNaTeuy)間の国道 13号線にある BanKoulong (N20050'09.0"ヲ




LNT03 :ウドムサイーナテウィ間の国道 13号線上， Ban Koulongと BanKeuochebの間
(N20051'06.6"， EIOl049'10.0")に露出する塊状石灰岩.やや機質な部分もある，
wackestone/packstone. LNTO 1と同じ岩本目ユニットの可能性がある.
LNT04 :ウドムサイ-ナテウィ間の国道 13号線上， Ban Keuochebの数百 m ナテウイ寄り
(N20052' 13.8"， E 10 1048'04.9").葉理のあるシノレト岩主体の露頭中の，やや砂質な石灰岩薄層.
野外において化石は認められないが，岩相の特徴から LNT01と同じ岩相ユニットのものらしい.
LNT05 :ウドムサイーナテウィ簡の国道 13号線上， Ban Nam Ventayの数百m ウドムサイ寄
りにある塊状石灰岩巨大カルストタワーの，かなり大規模な採石場(BanNa Thong採石場)
(N20053' 10.2"， E 10 1046'55.5").セメントの良く発達した塊状石灰岩が主体であり，生物礁前面
のセメントストーン相堆積物に似る.コケムシ，石灰藻，石灰質カイメンを含む.ベルム系の可
能性があるが，年代の決め手になる化石は見つかっていなし、-
LNT08 :ウドムサイーナテウィ間の国道 13号線上の BanNamphang Yaiにある道路沿いの露
頭(N21000'57.0"，E101039'52.3").頁岩中に挟まれる，化石片に富む磯質石灰岩. 日本の鳥ノ巣
石灰岩に見かけが似る.年代は不明だが，少なくとも古生界ではなさそうである.
LNTl1 :ウドムサイーナテウイ聞の国道 13号線上， Ban Houay Onの約 1kmナテウイ寄りの
地点(N20055'38.0"，E 10 1045' 18.9")にある小石灰岩丘.石灰岩は全体的に泥質で，野外での観察
で、はマイクローブ様の組織が確認できた.年代は今のところ不明.
LNT12 :ワドムサイーナテウイ間の国道 13号線上の BanNa Xay (Na Thong) (N20052'42.0"， 
E101047'36.1")に露出する，成層した暗灰色不純石灰岩.約 12mのセク ションから 3試料を採集.
全体が生砕物に富み，一部ではウーイドが卓越する.この地点の北西方数 kmにLNT05の灰色
塊状石灰岩からなるカノレストタワーが見えるが，両者の関係は不明である.岩本目の特徴からする
と，むしろ南東側に露出する， LNT01， LNT03， LNT04と同ーのユニットに含まれるものかもし
れない.
2-8.ノレアンナムタ(LuangNam Tha)南西地域
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Laterst Carboniferous (Kasimovian-Gzhelian) and probably Early Permian 
Early Late Carboniferous (Bashkirian-Mos∞vian) 














み分布する(Igo，1972; Vachard， 1990; Ueno et al.， 1994， 1996) (第2図)• 
後期石炭紀後期(Kasimovian-Gzhelian)および前期ベノレム紀(?)の石灰岩は，パクレイ南西方
(PLY08，09) ，ルアンプラパン南部(SB06)，バンビ、エン(VV05)で、確認で、きた.このうち，パクレイ南
西方のp 砕屑岩中に挟まれるレキ質石灰岩はp タイ国北部ロエイ地域のBanNa Din Damものと産
状および含有化石が類似する CCharoentitiratand Ueno， 1997 : Charoentitirat， 1999MS). また，
この年代の含フズリナ炭酸塩岩は，タイ国北東部では特にロエイ周辺地域で広く分布することが知ら
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澗漕江縫合線 ~~. 背弧海盆の収束撮 る二五二会、 ナンーウトラディ縫合線
臨治地嶋. ~J，ム一三畳紀の火山弧・・・惨スコタイ帯
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( 1 )遠洋性チャートは，北部FangやMaeHong Son北部および半島部Yala周辺に分布す
る.いわゆる Fangchertとされているものを含む.これまでにデボン紀中期 (Givetian)から
三畳紀中期 (Anisian)までの放散虫が報告されている (Sashidaet al.， 1993; Sashida and Igo， 
1999; Sashida et al.， 2000; Wonganan and Caridroit， 2005など).これらは層状で灰色，黒色お
よび赤色を呈する層状チャートで，微品質石英および極細粒の粘土鉱物粒子からなる基質中に，
無数の放散虫殻を密に含む.またこのチャートには，シルトサイズより大きい陸源性砕屑粒子が
全く含まれていない.北部の MaeHong Son北方では，泥質岩や砂岩泥岩互層に長径数 mのブ
ロックとして含まれ，波長数mで閉じたシェブロン摺曲が発達することが，東部 SaKeaoでは
玄武岩質溶岩を伴って(Fig.1-B)，一部玄武岩質凝灰岩と互層するなどの産状が報告されている
(Kamata et al.， 2003) . 
( 2 )陸棚性のチャートと考えられる珪質堆積物は，タイ国西縁部を南北に分布し，北部 Mae
Sariang，中部 Chanchanaburi(指田ほか， 1998)，半島部 HatYai地域にその露出が見られる.
タイ国内の場合，その年代は三畳紀中期が多く，一部 Spathianを含んで， Anisian ~ Carnianに
















部を占める SemanggolJ蓄の一部に対比される(鎌田ほか， 2004). Semanggol層は層序および


































































Fig. I Distribution of tbe pelagic ancl shelf chert in i・hailand(A) ， and stratigraphy of the chert in 
studied areas (B). * 1 :Sashida & 19o， 1999、米2:¥Vonganan & Caridroit， 2005、*3:Sashida & 
Nakornsri， 1997. *4: Sashidaet al円 1998‘吋:Sashida et al.、 2000，ネ6:Sashida& fgo‘1999ラ





(Stauffer and Lee， 1986) の分布になぞられるばかりでなく，
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(SaKaeo・Chanthaburiaccretionary complex)が分布する.この付加コンプレックスでは， 5 
つの構造層序ユニットが認定され，西フェノレゲンツの覆瓦構造が示唆されている
(Chutakositkanon et al.， 2004) .イライト結晶度による古地温度構造解析からは，構造的下位
に向かい変成度が低下する傾向が認められ，付加コンプレックスの上昇過程が議論された (Hada
et al.， in press). 
タイ北西部のインタノン帯 (Inthanonzone)は，パレオテチス起源の海洋性岩石類からなる









ラディ縫合幕には，超塩基性岩類に伴いファーソン変成岩類 (PhaSom metamorphic complex) 
が分布する.ファーソン変成岩類は石炭紀からベノレム紀の付加コンプレックスを起源に持ち，東
フェルゲ、ンツのスラスト・摺曲が示され，その海洋プレートの沈み込み方向は東→西が示唆され








































ロエイ地域では Pitakpaivanet aよ(1969)によりベルム紀アンモナイト類Agathicθrasaf. 
SUθSSlが記載されて以降， Ishibashi et a1. (1996)により Agathiceras af. suess1: Propinacoceras 
sp.， Artinskia 10θ'lenS1S，乃'opern刀itesboesθ1: and Popanocθras sp.が記載報告されるまで，殆
ど注目されることが無かった.その後， Zhou and Liengjarern (2004)によりベルム紀前期のア
ンモナイトが再検討され，タイにおけるペルム系下部の生物層序学に貢献することとなった. し
かし，そのいずれもが EもertFormationのshalebedからの産出であり，また産地もほんの数
箇所の石切り場に限られていた.近年， Fujikawa and Ishibashi (2006)により，ロエイ北西部








PCL04 (Ban Nam Phu) ， PCL19 (lkm south ofPhu Fai)， and PCL20 (Ban Thin) 
前述のようにこの地域のアンモナイト化石研究は非常に稀であり，殊に E-LertFormationか
らのものは Pitakpaivanθtaよ(1969)，Ishibashi et aよ(1996)，そして Zhouand Liengjarern 
(2004)のみである.本研究では PCL04，PCL19の2地点よりアンモナイト化石を得ているが，
これは初の産出例で、あり，極めて限られた産出のみを示す大型化石にあっては露頭の新たな発見
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近年， Charusiri et al. (2002)は，タイ北部において， IndochinaとShan-Thaiの荷ブロックの
問に新たに2つのブロック (NakhonThai BlockとLampang-ChiangRai Block)を定義した.
Lampang-Chiang Rai Blockは沈み込み帯を伴った火山弧的なブロック， Nakhon Thai Blockは，
Indochinaの沈み込み地帯とされている.これらのブロック間の 3本の境界は，西からそれぞれ





り，一つはPakChomの東方約20km (Chairangsee et al.， 1990)，もう一つはNongBua Lamphu 











Loei suture沿いには，蛇紋岩が 2つの地点に分布する (Fig.1) .これらの蛇紋岩体はシルル紀
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Abstract 
Proposed Ph.D Dissertation 
By Montri Choowong 
The dissertation title “sedimentary facies of sea-Ievel changes along the Gulf of 
Thailand" wil focus on coastal sedimentological analysis， paはiculaけythe lithofacies of 
sediments deposited during the Quaternary sea-Ievel changes along the coastal 
lowland area in the Gulf of Thailand. Sedimentary facies along Chanthaburi coastal area， 
the eastern pa吋 ofthe Gulf wil be analysed in terms of its physical characteristics， 
facies， sedimentary structures based upon system tract concept Some other relat号4
coastal sedimentary faci~s from other coastal areas wil be includ~d in order to mak~ the 
comparisoηancJ correlation. The oceanographic factors controlling the mode of G0astal 
sediments， e.g. how sediment transported during the fluctuation of the sea wil be 
discussed. The approach wil begin with the precise classification of coastal landforms 
from satellite and remote-sensing data， identification of sedimentary facies based upon 
lithologic classification from dril holes and the analysis of suppo而ngevidence of sea-
level changes. The detail field observation in sedimentary facies is the most significant 
approach to take into consideration in this dissertation. The outcome is expected to 
reveal sedimentary facies of coastal sediments in relation to sea-Ievel changes，. 
Geometrical model showing how sedimentary facies and coastal geomo巾hologyrelated 
to each other during the Quatemary wil be Gonstructed. The thesis structure wil ee 
divided into 4 pa吋sas follow: 
Part I (introduction) wil explain a relevance of thesis， objectives， output and 
outcomes， methodology and the geographical description of the study area. The most 
important section of part I isthe description of thesis approach to see what data to be 
used and detail methodology. 
Part 1 (result) concerns only al results of the dissertation， specially results from 
geological classification of coastal landfoJin， identification of each coastal sedimentary 
faciesfrom fieldwork (both from mapping anddrilling). 
Part 1 (discussion and analysis) involves the analysis and correlation of 
sedimentary facies from data available in part 1， discusses on what the oceanographic 
factors controlling the mode of sedimentary deposition， analysis of additional evidence 
of sea-Ievel changes. The facies model with episodic evolution in relation to sea-Ievel 
changes wil also be the main part of this discussion. 
Part IV (conclusion) wil focus on the outcome of thesis and also give some 
concluding remarks and application of the thesis to some other related fields. 
Re手earches、rel.atedto this dissertation plan include the study on evolution of 
coastal landforms along the Gulf of Thailand and the Andaman Sea that has been 
carried out during 2002-2003， sponsored by Chulalongkom University. The final 
outcomes show general classification of coastal landforms particulaけyconcem with the 
Holocene sea-Ievel changes. A tentative sea-Ievel curve for Thailand has been revised. 
The new tentative sea-Ievel curve shows a li社ledifference from the Iiteratures. However， 
the new sea-Ievel curve is expected to propose in this dissertation. Current research On 
the study in change of palaeo-shoreline in Thailand (2004-2005) wil suppo吋themore 
precise data of sedimentary facies from other coastal areas as well. 
The Symposium 011 Geology 01 Thailand 
26-31 August 2002， Bω19kok， Thailand 
The Geomorphology and Assessment of Indicators of 
Sea-Level Changes to Study Coastal Evolution from the Gulf of Thailand 
kfolltri CllOOWOllg 
Departme;孔t01 Geology， F，αculty 01 Science， Chulalongkorn Uれiversi勺
Phαyathαi， Bangkok 10330 lhαilαnd 
E-mαil: montri⑥geo.sc. chula. ac. th 
ABSTRACT 
This paper discusses an assessment of evidence of sea-level changes in explaining the evolution of the coasta! 
plain from the Gulf of Thailand. The discussion is preceded by a review of the published literatures relevant to the 
study of the geomorphology and sea-level changes in the Gulf of Thailand. The literatures concluded that the 
evolution of the coastal plain of the Gulf ofThailand responded to a relative change in sea level in particu!ar during a 
rapid rising of the sea in the early Holocene. In this paper， the discussion is aimed to evaluate evidence of sea幅level
changes preserved on the coast of the Gulf of Thailand including geological and biological features. Geological 
indicators are sea notches， sea caves and arches， platforms and beaches with weathered feature such as honeycomb 
structure， former tidal f1ats and salt marshes， and relict barriers. Biological indicators include palynology， fosil 
crabs， shell fragments and peats. A result of evaluation shows that evidence of sea“level changes provides precise 
scientific key and helps in explaining coastal evolution in this area. The morpho!ogy of coastal !andforms， 
depositional stratigτaphy of the coast and AMS dating， alcontribute to explain the history of coastal evolution in 
this paper. These contributions provide the better understanding in evolutionary history of sea-Ievel changes in 
Thailand. 
Key words: Holocene， sea-level changes， the Gulf ofThailand， geological indicators 
INTRODUCTION 
The prime objective of this paper is to discuss the 
ution of the coastal plain in the Gulf of Thailand， 
ing reliable evidence of sea-level changes. The 
cussion is also based upon data from the published 
and cuπent s印dy regarding coastal 
中hology by the author. Since a number of 
researches on sea-level changes was carried out 
in the Lower Central Plain of Thailand， thus， the 
part of this paper criticizes and summarizes results 
ious studies on the geomorphology and sea-Ievel 
from this low-lying plain. Because the attention 
t been paid previously to investigate geological 
indicators on the coastal plain of the Gulf， 
ion on what are appropriate geological indicators 
level changes is a pa口 ofthis paper. The 
ion is based solely on field observation conducted 
thor. 
re has been equivocal conclusion and a number 
ts regarding sea-level changes in the Gulf of 
from the Iiteratures. For instance， some 
studies deemed that sea-level changes in this 
attributed only to glacio-eustatic cycle during 
lacial Marine Transgression (PGMT) without 
ustrnents (e.g. Sinsakul et al.， 1985; Sinsakul， 
Some argued that isostasy has played an 
additional role in controlling sea-level changes in this 
region (e.g. Thiramongkol， 1986). Other argument 
concerns with the age of the mid-Holocene highstand in 
Thailand and some adjacent coastal areas in Southeast 
Asia (Table 1). These arguments are of the author's 
interest to provide scientific discussion and to approach 
the best understanding in the history of sea-level change. 
However， no attention is made in this paper to investigate 
evidence of tectonic adjustments in this area. 
GEOLOGICAL SETTING OF THE GULF OF 
THAlLAND 
The Gulf of Thailand is a semi-enc1osed sea w:th 
about 800 km long and 400 km wide. The Gulf is a pa口
of Sunda Shelf and is relatively shallow with depth 
ranging from 45 to 85 m， extending to the west of the 
South China Sea (see inset in Fig.l). The basement of the 
Gulf throughout the Lower Central Plain has more than 
1，800 m of Le1ief between the poorly consolidaωd 
Cenozoic sediments and the consolidated rocks of 
PaleozoIc and Mesozoic rocks which formed the margins 
of the Gulf (Achalabhuti， 1976; Nutalaya and Rau、
1981). The exact shape of the Gulfs tloor is uncertain， 
but drilled holes that penetrated to bedrock reveaI types 
of rock basement at depths ranging from 300ゅ1，860m. 
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スについて，海岸線の平衡に関わる因子を紹介し， ( 2 )それらの営力の元で
沿岸域に発達する特徴的な堆積システムを，海進と海退という観点から整理し，









1 .堆積物の供給 (sedimentsupply) 
2.相対的海水準変動 (relativesea-level change) 
3. 波浪エネノレギー (waveenergy) 














堆積システムが前進するか後退するかはレジーム理論 (Swift& Thorne 
1991)によって説明される.堆積空間/堆積物供給量が， > 1のとき海岸線は後
退し(堆積空間卓越型)， < 1のとき海岸線は前進する(供給卓越型)
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1t is widely accepted that Southeast Asia is composed of several continental blocks， 
arcs and accretionarγcomplexes， and the origin of the continental blocks is believed 
to be the northern margin of Gondwanaland (e.g. Metcalfe， 1996). 1n the current 
understandings， these continental blocks drifted away from Gondwanaland at 
different times， forming several stages of Tethys and五nallyamalgamated to form the 
Asian Continent. In case of mainland Thailand， ithas been divided geologically into 
two continental blocks， Sibumasu on the western side and Indochina on the eastern. 
1n order to elucidating the process of the dispersal of continental仕agments合om
Gondwanaland， many works have been undertaken. Particularly， radiolarian 
biostratigraphy has contributed to the understanding of geological ages of pelagic 
sediments such as chert and siliceous shale， and the estimation of the ages and 
duration ofthe various stages ofTethys in the last decade (e.g. Sashida et al.， 1993; 
Sashida and 19o， 1999; Kamata et al.， 2002). 
In addition to the direct age determination of siliceous rocks， ithas been pointed 
out that radiorarian specimens are useお1to give some constrains on age control of 
conglomerate. The extracted radiolarians from pebbles provide information to 
consider geologic age and provenance of the radiolarian-bearing pebbles. In this 
viewpoint， several studies have been carried out to infer the sourceland of Mesozoic 
conglomerates， considering tectonic evolution of Japan and East Asia (e.g・， Kamata 
et al.， 2000). Recently， we attempted to extract radiolarians企ompebbles of a 
conglomerate which is distributed throughout Northern Thailand. The conglomerate 
has been believed to be Late Carboniferous， however， we could obtain Permian and 
Triassic radiolarians from the pebbles. 
Our investigating of the conglomerate is preliminarγ， though the occurrence of the 
radiolarians would be of particular importance to consider the stratigraphy around 
the North Thailand. 1n this paper， we wil report the geologic signi五canceofthe 
radiolarian occurrence. 
2. Geologic Setting and study section 
Program and Abstract， Forth Symposium of IGCP Project No. 411， Geodynamic Processes of 
Gondwanaland-derived Terranes in East & Southeast Asia， Phitsanulok， Thailand， 2002， November. 
The location of outcrop corresponds to 168.7 km milepost of highway 1095， about 
30 km northeast of I¥1ae Hong SOl1. The study section here attains to about 15 
meters， and consists mainly of bedded red sandstone and shale. The beds dip 
northerly with 35 degrees. 1n the middle part of this section， chert pebble-bearing 
coarse sandstone bed， 4 m thick， occurs. This bed is overlain conformably by thick 
red shale interbedded with an impure carbonate bed， 10 cm thick， and is underlain 
by black shale with an erosional surface. The black shale intercalates dark green 
五ne-grainedsandstone， 30 cm thick. The upper part of the chert pebble-bearing 
coarse sandstone bed also intercalates veηT fine-grained sandstone to si1tstone， 10 
cm thick. The lithology of pebble， sometimes cobble in size， isexclusively red， green 
and black chert. Chert pebbles are rounded to subrounded. 
According to the geological map of Northern Thailand by Baum et al.， (1970)， the 
constituents of study section belong to the Upper Carboniferous sequence. Later， 
Bunopas (1981) proposed the Doi Kong Mu Formation for an equivalent of this 
sequence consisting of red shale， sandstone and conglornerate. This sequence have 
been dated by conodonts and forarninifers including fusulinoideans frorn lirnestones 
intercalated with the clastic rocks (Hahn and Siebenhuner， 1982). They reported 
Carboniferous (Visean?) smaller forarninifers (Endothyra sp.， LItuotubeJJa sp.， 
A.rchaediscus s'トー TournayeJJasp.， Brunsiina sp.， PJectogyra sp.， EostaffeJJa sp・3
アθtrataxおmθdia)and late Early or Middle Permian fusulinoidea (PsθudomsuJina sp.) 
合omlimestones near the study section. 
3. Radiolarians 
Poorly to moderately preserved radiolarians obtained by acidic treatment of the 
pebbles as follows: Follicucullus scholasticus Ormiston and Babcock， F. porrectus 
Rudenko， F.cf. dilatatus Rudenko， F.sp.， Albaj刀θ'.!laprotolevis Kuwahara， A. sp.， 
PseudoaJbaI刀θt]Ja?sp.， Entacunosphaθ'Fa? sp.，刀プassocampθsp.，
Pseudostylosphaera cf. japonica Nakaseko and Nishimura， P.sp.， Anisicyrtis sp.， 
Staurosplうaera?sp.， }子8θ'mososaturnaJissp.，。θ'ltlj注:po刀♂1SinaθqUIゆ'lnosus
Durnitrica， Kozur and Mostler， O. sp.， FaJcispo刀♂1Ssp. and so on. These 
radiolarians are cosmopolitan and diagnostic species of Permian and Triassic. 
Arnong radiolarian species frorn the pebble_， the genus PseudoalbaI万θ'.!lais known to 
range frorn the Late Carboniferous to Middle Permian. FoJjjcucuJJus schoJasticus 
Orrniston and Babcock is a diagnostic species of the F. scholastIcus Assemblage 
20ne (Ishiga， 1986)， and ranges合ornlate Middle to Late Perrnian (Ishiga， 1986: 
Kuwahara et al.， 1998). F. dilatatus Rudenko and F. porrectus Rudenko were . 
reported frorn the F. scholasticus Assemblage 20ne to 八台oalbai万θt]laornithoforInls‘ 
Assernblage 20ne (Kuwahara et al.， 1998)， which are correlated to the Late Permian. 
The occurrence of Albaj万θt}JaprotoJevis Kuwahara was reported from N 
ornl・'thoformIsto N. optIma 20nes ofthe late Late Perrnian (Kuwahara， 1999). 
Two genera， Triassocampθand んθudostyJosphaθ'Fa，are diagnostic in the Middle to 
Late Triassic and Middle Triassic， respectively. A number of species of the 
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Ani<:;jcyrtI.s were reported合omEuropean Tethys of Hungary and Italy， and their 
occurrence is restr、ictedto the late Anisian and early Ladinian. The genus 
Fa]clspon，♂1S was minutely described by Dumitrica (1982)， and its range from 1atest 
Anisian to Ladinian.。θlrtlispongusInaθqUIspinosus Dumitrica， 1くozurand Most1er 
was reported合omnorthern Italy， and is assigned to the lower Ladinian by Kozur and 
Mostler (1994). 
The above-mentioned biostratigraphic data s江ggestthat the pebb1es contain two 
different radiolarian faunas; one is the Late Permian and the other is the Middle 
Triassic. They ref1ect the depositional ages of the source rocks from which the 
pebbles are derived. 
4. Signi五canceof the occurrence of Permian and Triassic radiolarians 
Recently， some of radiolarian occurrences are reported合omNorthern Thailand 
(Sashida et al.， 1993， 2000; Kamata 8t al.， 2002)， and they contribute not on1y the 
age deterrnination and stratigraphy of the Pa1eozoic and Mesozoic but also 
paleogeographic study. 1n these studies， distribution of the radiolarian-bearing 
pelagic strata such as chert and siliceous shale has been clari五ed.Sashida et al.， 
(1993， 2000) discovered Devonian to Middle Permian and Late Permian to Middle 
Triassic radiolarians in the type section of the 'Fang Chert' exposing near the 
Chiang Mai and Chiang Dao area. Kamata et al.， (2002) reported the occurrence of 
the late Early to early Late Triassic radio1arians企oma bedded chert to shale 
sequence near Mae Sariang. Permian to Triassic radiolarian faunas reported by these 
studies are represented by the occurrence of the genera PsθudoaJbaJilθIJa， AJbai刀aJJa
and Triass0 campe. Due to the poor preservation， itis di出cultto compare strictly 
the radiolarian faunas from the pebbles in this study to those from the Paleozoic and 
Mesozoic sequence in the previous studies. Similarity of the dominant genera 
between them， however， implies that the Permian to Triassic chert sequences 
ditributed Northern Thailand are regarded as the possible source rocks of the chert 
pebbles in the study section. 
According to the previous stratigraphic studies， the conglomerate of the study 
section probably belongs to the extension of the Doi Kong Mu Formation which is 
consider to be Upper Carboniferous by Bunopas (1981). And then， itis correlated to 
the Mae Tha Group and Fang Red-beds wide1y extending around the North Thailand. 
As mentioned above， however， the pebb1es ofthe conglomerate include the Late 
Permian and Middle Triassic radiolarians. This indicates that deposition of the 
conglomerate is de五nitelylater than the Middle Triassic. 1n addition， the strata 
exposed in the study section are dominated by various kinds of reddish siliciclastics. 
These lines of evidence may possib1y suggest a close genetical relation between th~ 
reddish siliciclastic strata in North Thailand including those of this study and the 
Khorat Group widely distributed in the Indochina Block of East Thailand. As a result 
of this study， anyway， itis concluded that the geological age and stratigraphy of the 
conglomerate and regional stratigraphy of the Upper Paleozoic to Mesozoic strata 
distributed between Mae Hong Son to Chiang Dao area， North Thailand shou1d be 
reexamined. 
? ?
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PER1位ANRADIOLARIANS FROM THE SA KAEO-CHANTHABURI AREAラ EASTERN
PART OF THAILAND 
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1 Dept. Earth SCiences， Yamaguchi Univ.， Yamaguchi 753-8512， Japan. 
kama kama@po. cc.yamaguchi-u.αc.jp 
2 Jnst. Geoscience， Univ. Tsukuba， Tsukubα， Jbaraki 305-8571， Japan. 
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The Sa Kaeo圃Chanthaburisut江ein Eastern Thailand has been evaluated as the extension of the 
Nan-Uttaradit sutぽe.A string of sutures has been considered as a boundary between Sibumasu and 
Indochina Blocks on the western and eastern sides， respectively (e.g.， Metcalfe， 1996)， and has been 
regarded as an essential border line dividing Thailandラsgeology (e.g.ラHadaet al.フ1999).Howeverヲ
the occurrence of highly diversified Late Paleozoic fauna of Tethyan-type such as fusulinacean， is
not in accordance with the scheme proposed by Ueno et al. (1995). We have been studied the 
geology of the Sa Kaeo圃Chanthaburiarea where the Sa Kaeo・Chanthaburisuture is well observed 
and the Paleozoic to Mesozoic sedimentary rocks are widely distributed. Inthis paper， we report the 
occurrence of Permian radiolarians， and brief1y discuss on the tectonic significance of this area. 
The rock assemblages in this area comprise five units企omnorth to south: the Khao Prik， Khao 
Hleam， Ban Nong Bon， and Soi Dao Units and the Pong Nam Rom Formationヲandare composed of 
an accretionary complex. The Khao Prik Unit is determined as a melange consisting of 
serpentinite， basalt and 'limestone. The Khao Hleam Unit is melange characterized by strong 
sheared deformation and complicated structures. The cherts yielding radiolarian occur frequently in 
this unit. The Ban Nong Bon Unit consists mainly of broken formations of sandstone and shale and 
displays chaotic appearance only in several places. The Soi Dao Unit is melange possessing 
blocks四in-matrixstrucぬre.Smal1 exposぽesof serpentinite can be observed in several locations. 
The Pong Nam Rom Formation is made up ofturbidite sequences. 
Ear1y toLate Permian (Asselian to Longtanian) radiolarians have been obtained from chert blocks 
of the Khao H1eam Unit. The faunas are correlative with the Pseudoalbaillela u-forma， P.
lomentaria， Follicucullus monαcαnthus， F.scholasticus-F. ventγicosus， F.chaγveti-Albaillella sp. F. 
asselnblages of Ishiga (1990) and Kuwahara et a1. (1998). The Sakmarian to ear1y Longtanian 
radiolarians were reported in this area (Hada et a1.， 1999; Sashida et a1.， 1997). We could obtain 
newly early Early Permian (Asselian) radiolarians in addition to the previous studies. 
]説InternationalConference on Paleontology of Southeast Asia， October 27・30，2003.Mahasarakham， Thailand 
The Asselian chert is accOlnpanied by basaltic rocks， and IS intercalated with basaltic tuffaceous 
rocks. The evidence of field observation indicates that the Asselian chert conformably overlies the 
basaltic rocks which can be a part of an oceanic cruSt. Based on the fusulinacean and radiolarian 
biostratigraphies， geological ages of block rocks of lI1nestone and chert in this area range from 
Early Permian to Middle Triassic. 
The Sa Kaeo-Chanthaburi and Nan-Uttaradit sutures have been ITlentioned as a remnant of the 
Paleo四Tethysranging froln the Devonian to Middle Triassic (Metcalfe et a1.ラ 1999).Though 
ultramafic rocks such as serpentinite occur along the sutures， Devonian and Carboniferous pelagic 
deposits have not been known as far. For the better understanding of the tectonic significance of 
the sutures， detailed regional geology with radiolarian and fusulinacean biostratigraphies along the 
sutures lS necessary. 
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Chert should be divided into three types based on (1) 
lithofacies， 
(2) fossils included in the chert， 
and 
(3) stratigraphical relationship and association of other 
rocks. 
Type 1: bedded che代Ttighly folded， occur as a block， 
assoc同tedwi出 greenstone.
・variouscolored (black， gray， green， and red) 
.gtossy 
• radiolarians， sponge spicuels 
.occur as a block (be embedded in broken fonnation of alt. 
s.s. & sh. or sheared sh.) 
・associatedwith greenstone 
Type 2:・associatedby calcareous facies. Grade up into 




• radiolarians， bivatves， foraminifera 
.frequently ass∞iated calcareous facies that bearing 
calcareous fossils such as foraminifera， ostracods， and 
bivatves. 
Type3: intercalated w油 clastics.chert layers are 
intercalated with altemation of sandstone and shale. 
• gray to black 
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Chert is one of representative oceanic sedimentary rock. 
Then， spatial distribution of distincted cherts may 
contribute to understand the geologic division. 
From west to east， 
1. chert deposited on continentaJ shelf of Sibumasu， 
2. pelagic chert of T ethyan origin， and 
3. chert from arc/ continental margin 
From their distribution， 
1. boundary between Sibumasu and T ethyan chert is clearly 
recognized. 
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A unit arreangement of Sibumasu-T ethys， from west to ea坑，
is continue to north to penincular Thailand from view 
of chert distribution. 
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• siliceous fossils→deeper than CCD. 
・longsedimentation interval (しDev.-M. T吋.)
・associatedwith greenstone. 
• occur as a block 
A huge oceani" imentary basin 
ofP， pr・ 、-
? 
Nature of血eirlithofacies and occ町renceof type 1 chert 
is very similar to J apanese bedded ch釘1.
Type 2: 
・beassociated by calcareous facies 
• grade up into calcareous shale and partly 
is interbedded with micritic limestone 
・bearingcalcareous fossils→shallower than 
CCD 
i 
ntinental shelf where limestone mainly deposited 
astern mare:In of Sibumasu continental bloc 
Type3: 
• be interωlated with clastics. 
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2 Geoscience lnstitute， University ofTsukubα，lbαrαki 305-8571 JAPAN 
3 Depαγtment ofGeology， F;αculty ofScience， Chulαlongkorn Univ.， Bangkok 10330 T九むし4ND
e-mail:hぽa-hide@aist.go.j
ABSTRACT 
The Permo帽Triassic accretionary complex， distributed in the Sa 
Kaeo-Chanthaburi area of eastem Thailand， is evolved along convergence margin 
between the Sibumasu and Indochina blocks. In order to understand the tectonics of 
lnicrocontinental accretion， the paleo皿thermalstructure has been analyzed by ilite 
crystallini句T in this con1plex. Therefore， we propose the them1al history for 
microcontinental accretion during the Pennian-Triassic time. 
The Permo・Triassicaccretionary cOlnplex in the Sa Kaeo-Chanthaburi area is 
called' the C-hanthaburi' chert-clastic sequence and' Thung長めiI1Melange iI1 structurally 
ascending order (Hada et al.ラ 199η. In the Thung Kabin Melange， 12' pelitic rocks for 
ilite crystallinity analyses are collected from the following three tectono-stratigraphic 
units: Kh~ro~ Hleahl~ Bah Nohg' Boh' ahd So'I Dao' units: The叫Khab'H1eaIl1unit is' mainly 
composed of lTI'elange-type rocks with blocks of pillow lava， volcanic1astic rocks， 
serpentinite; limestone， chertラ sandstoneand metamorphic rocksラ and' represented by 
strong' shear deformation. According to Hada et al. (1997)ラ Early-LatePermian 
radiolarian fossils from chert and late Early-middle Middle白sulinaceanfossils from 
limestone are identified from this unit， and granitic rock showing age of 486.5土5.4Ma
(U皿Phdating)-.is found， as an blocks in serpentinite. The Ban Nong Bon unit consists of 
the: interbedded sandstone with shale. The ，Soi Dao-unit contains..melangeーザperocks 
with blocks of basaltic pillow lavas and出eirassociated volcaniclastic rocks dominantly 
compared with chert and limestone. The Khao Hleam and Soi I)ao unIts a陀
characterized by melange facies， and the Ban N ong Bon ur註tis regard as coherent酬broken
facies. 
The ilite crystallini砂 (rc)is a useful method for estimatiIig the thetrrtal 
111aturity of low田graden1eta1110rphis111. The rc is detennined by the Kubler index， which 
is peak width at half height of the 10 A ilite peak expressed in f1 02の(Kubler，] 968; Frey， 
1987; Frey & Robinson， 1999). In Kubler index， the IC values decrease by increasing of 
ISGEESA， Feb.， 2004， Bangkok， Thailand 
thennal lnaturity. The IC technique has been applied the Penno田Triassicaccretionary 
complex in the Sa Kaeo-Chanthaburi area. The lC values of the Khao Hleam and Ban 
Nong Bon units range from 0.51 to 0.74 ~02 の (n1ean=0.59ラ 1σ=0.10 ， n=5)， and 0.28 to 
0.67 ~02 の (mean=0.42 ， 1σ=0.14， n=6)， respectively. The IC values ofthe Kbao Hleam 
unit present higher values those of the Ban Nong Bon unit， and the difference between the 
mean values fro11 two units is approxI1nately 0.17 ~ 02の. The IC value of the Soi Dao 
unit is 0.45δ。2の(n=l)，and is similar to the mean IC values ofthe Ban Nong Bon unit. 
As a result of the IC analysis， the tendency of the IC values decreases fr01n east to west 
through three units. 
We focus the IC values ofthe Khao Hleam unit (melange facies) and Ban Nong 
Bon unit (coherent四brokenfacies)フ anddiscuss the paleo国geothermalstructure of the 
Permo岨Triassic accretionary complex in the Sa Kaeo-Chanthaburi area. Two 
tectonostratigraphic unis present the unbricate structur久 andthe Khao Hleam unit was 
thrust over Ban Nong Bon unit from east to west. The Ban Nong Bon unit shows the 
lower IC values than the Khao Hlemn unit， approximately 0.17 ~ 02の. On the basis of 
geological structure and the IC values， the Ban Nong Bon unit is the structurally lower 
unit in the imbricate structure， and shows higher thermal conditions than the Khao Hleam 
unit. This character is 10 relationship to lithology， and depends on structural level. 
The Penno四Triassicaccretionary cornplex in the Sa Kaeo田Chanthaburiarea was accreted 
frOlTI west to east along the western margin of the lndochina block. After accretion， the 
Permo-Triassic accretionary complex is affected to SOlne thermal events. Consequently， 
the Permo-Triassic accretionary complex is characterized by the paleo-geothermal 
structure having normal trend that is the increase of thermal maturiザ towardto 
structurally lower portion. 
Key Words: ilite srystallinity， paleo圃geotheロnalstructure， Permo-Triassic 
accritionary complex， Sa Kaeo四ChanthaburiareaョeastemThailand 
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タイ国の北部は，南北に走る 3本の構造線，すなわち西から東へChiangMai Suture，トJanSuture， 
Loei Sutureによって仕切られた 4つの地帯(Shan-Thai， Lampang-Chiang Rai block， Nakhon Thai 
blockおよび Indochina)に区分されている(Fig.1; Charusiri et al.， 2002).このうち Shan-Thaiと
lndochinaはゴンドワナ大陸起源の大陸地塊とみなされ(例えばBunopas，1981)，トリアス紀におけるこ
の両大陸地塊の衝突により，タイおよびその周辺諸国を含めたインドシナ半島部が形成された.また，
両大陸地塊の関に拡がっていた古海洋が Paleotethys(古テー チス)であり， Lampang-Chiang Rai 
blockは沈み込み帯を伴った火山弧的性格を有する地帯， Nakhon Thai blockは， Indochinaの沈み















は0.5'"'-'0.8で， 0.7以上の特に高いものが大部分を占める (Fig.4). Mg#は0.2"'"'0.6とぱらつき
が大きく， Ti02Wt%は 0.1"'"'1.0とやや高い.Fe3噌は 0.05"'"'0.20とやや高いものが多くなってい
る.











なお， Sugiyama et al. (2000)および Chutalくositkanonet al. (2001)は，それぞれしoei地域の下部ペ
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New additional Middle Permianおsulil10ideandata in the Nakhon Sawan 
and Loei areasフNorthThailand 
Titima Charoentitirat 
Limestone samples: Loel and TKl from Wang Saphung in the Loei and 
southeast Nakhon Sawan areas have been col1ected， respectively. Loel sample 1S light 
gray bioclastic grainstone containing abundant bioclasts for exan1ple fusulinoideas， 
slnaller foraminifers， bryozoa etc. Fusulinoideans found in this sample are composed 
of Misellina ovalis (Deprat)ョChalaroschwagerinasp.， Skin刀erellaspづ Schubertella
sp.， Chusenella? sp.， Pseudofusulirza sp. The stratigraphic distribution of Aイlsellina
ovalis in this area is not cOlnpletely known. It is associated with Skinerella sp. that 
probably is of early Kubergandian age (early Middle Permian). 
TKl locality is at Khao Nam Wingヲsoutheastof Nakhon Sawan province. In 
the present study， 4 samples: TKl-3 to TKト6，were collected合omlnassive medium 
to dark gray bioclastic packstone yielding abundant slnaller foraminifers， 
おsulinoideans.The following fusulinoideans are identified from these samples: 
Lepidolina sp.， Verbeekina verbeeki (Geini包)， Chusenella sp.， Conodofusiella sp.， 
Kahlerina sp・，Staffella sp・， and Nankinella sp. Although， the stratigraphic positions of 
these salnples are unclear， the precise age of these samples is indicated by the 
occuηence of Lψidolina sp.， suggesting a Midian age (late Middle Pem1ian).百11S
genus has been considered as a prinutive form of typical Lepidolina because it has 
less developed secondary transverse sep印la.However， this genus is characteristic in 
the Midian and it might be occupied a lower stratigraphic position than the typical one. 
Carbonate successions of the Pha Nok Khao Platform in the Loei area have 
been considered to have high diversity in generic number of Late Carboniferous and 
Early Permian fusulinoideans (Charoentitirat， 2002). In the Khao Khwang Platform 
including Nakhon Sawan， althoughヨtheMiddle fusulinoideans are f1ourished， the 
Lepidolininae representing the Midian (late Middle Permian) is rarely reported. Based 
on the recent study， new additional data on early Kubergandian and Midian 
fusulinoideans have been recognized in the Pha Nok Khao and Khao Khwang 
platforms， respectively. It is suggested that the carbonates in the Loei area (the Pha 
Nok Khao Platform) was also well developed since Upper Carboniferous to Middle 
Permian time. The data from the Nakhon Sawan area in the Khao Khwang Platform Is 
the first data for age determination of carbonates in this area. In this platform， Late 
Carboniferous and Early Permianおsulinoideanswere rarely found in comparison to 
the ones from Middle Permian (Charoentitirat， 2002). It is assumed that carbonates in 
this platform were well accumulated during the upper Lower Permian (Bolorian) to 
upper Middle Permian (Midian). In further s旬dy，the more extensive research of 
Paleozoic carbonates and their fusulinoideans in the Indochina block could lead us to 
the precise development of carbonates in each platfonn during Late Paleozoic tiD;le， 
and also reconstruct the paleogeography of carbonates distributed in the Indochina 
Block. 
タイ国半島部南部PhiPhi島のべノレム系層序と化石









査を行った.調査では，海岸沿いの4セクション(LaenTong， Loh Dalum Bay， Ao Ling， Had Sum Had:配
付資料参照)でソレートマップを作成し，同時に試料の採集を行った.
Laen TongセクションはPhiPhi島北端に位置し， Kaeng Krachan層群が露出する.調査した全体の層
淳は約 70mで，底部から約 40mが薬理の発達した黒色頁岩(シルト岩)，その上位にトラフ型斜交層理
















る.今回の検討で， Ozawainellidae科のフズリナ類，PachyphloiaフLangella，Multidiscus， Climacammina 
等の小型有孔虫の産出を確認した.
Phi Phi島南西に位置するHadSum Hadセク、ンョンで、は， Ratburi石灰岩の下部/上部境界付近が観
察できる.ここでは，セクション基底から上位約2mまで、が暗灰色層状石灰岩から成る Ratburi石灰岩下
部層で，その上位に厚層(少なくとも 50m以上)の灰色，塊状を呈するRatburi石灰岩上部が累重する.
両者の境界は漸移的である。今回の調査では，Pseudofusulina (P her，αticαに類似)， Yangchienia， 
Minojapanella?等のフズリナと，数種類の小型有孔虫が産出した.
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Preliminary results 00 foralnioifers and their ages of carbonate rocks 
coUected during the Laos “Expedition" in 2004 
Ueno Katsumi， Tituna Charoentitirat， Punya Charusiri， Ichise Megumi， Kamata Yoshihito， 
Hara Hidetoshi， and Keo Khampavong 
Itilleraη， ofthe trip 
The first Laos "Expedition" based on the cu打entbudget support was carried out from 3rd 
January to 13th January in 2004. The following is the briefitinerary ofthe trip. 
4 January: Arrived at Viengchan. 
5 January: Viengchan--四VangVieng---Phou Khoun---Luang Prabang (geology along 
R.13). 
6 January: Luang Prabang---Pak Mong--酬UdomXai (geology in the area northeast of 
Luang Prabang along R.13). 
7 January: Udom Xai---Pak Beng--田UdolnXai (one day trip along R. 2) 
8 January: Udom Xai---Pak Mong---Luang Prabang (geology in the area northeast of 
Luang Prabang along R.13). 
9 January: Luang Prabang---Sayabouli---Luang Prabang (one day trip along R.IA). 
10 January: Luang Prabang---Phou Khoun---Vang Vieng (geology along R.13). 
1 January: Vang Vieng---Viengchan 
12 January: Leave Viengchan for Bangkok 
During the tripラanUlnber of carbonate smnples were collected frOlTI nearby Vang Vieng 
(VV01，-，05)， north ofPhou Khoun (PK01-03)， south ofXiang Ngeun (沿~01)ョnortheast of 
Luang Prabang (LP04~06， 09~ 1， 14)， northeast of Pak Beng， and between Luang Prabang 
and Sayabouli (SB03フ05ラ06)(see separate locality map). 
Result 
VVO 1:Collected at Nam Song Resort several kilometers north ofVang Vieng. The sample is 
Ioose bIock from karst-forming massive limestone. It is bioclastic grainstone and 
yields Laosella gigantea， Aj幼anella cf teleshikovae， and Schubertella or 
Neofusulinella， suggesting a "middle~ Murgabian (MiddIe Permian) age. 
VV02: Collected at 195.6 km on R.13 between Vang Vieng and Kasi. The sample is 
dolomitized and barren in foraminifer. 
VV03: Collected at 180.4 km on R. 13 between Vang Vieng and Kasi. A loose block sample 
(VV03-2) of granular conglomeratic lirnestone contains Fusulinella， Beedeina， 
Fusiella?， and others， which indicate the “middle" 1¥在oscovian ( ear1y Late 
Carboniferous ).
VV04: Collected at Khao ThalTI Chang Resort in Vang Vieng. 1t is poorly preserved 
coquinoid (pelecypod?) limestone and barren in foraminifer. 
VV05: Collected at Vang Vieng Quarry of Lao Cement Company in Vang Vieng. Most of 
carbonates here are gray muddy limestone (VV05a)， but in places there is black， highly 
bituminous limestone (VV05b). VV05a 1S fine bioc1astic wackestone-packstone and 
contains Quasifusulina and Triticites. They are suggestive of a late Kasimovian (late 
Late Carboniferous) age. 
PK01: Collected at Ban Pha Kheng Yai (271 km on R. 13)， north of Phou Khoun. It is 
Tubiphyt何回bearingmuddy lIlnestoneヲbutdetailed microfacies is hard to identi今due
to rich veins. 
PK02: Collected at 271.4 km on R. 13， north of Phou Khoun. We collected three samples: 
PK02-1 (more or less conglomeratic limestone)ラ PK02-2 (bioclastic 
packstone~rudstone?)， and PK02-3 (bioclastic f1oatstone~sponge-algae輔Tubijフhytes
boundstone). Foraminiferal assemblages are almost same in the three samplesラ and
yields Parafusulinα(similar to P. kaerimizensis)， Laosella methikuliラL.cf gigantea， 
Schubertella or Neザusulinella，Armenina宅phaer仏 Presumatrina，めngchienia，and 
FVutuella. They indicate an early Murgabian age， which is near1y same age as VVOl 
(but slightly older)‘ 
PK03: Col1ected at 262.5 km on R. 13ヲnorthof Phou Khoun. Here lin1estone is dark gray， 
lnuddy， and well bedded. It is fine-grained packstone(?) (but better to say as 
"lime-mudstone" superficially). Fossil is barren. 
XN01: Collected at 346 kn1 on R. 13. It is thickly beddedラdarkgray muddy limestone (partly 
grain rich). The microfacies is fine-grained bioc1astic packstone(?). There are SOlne 
"ghost" of foraminifers， which somewhat look like small discoidal fusulinids. 
LP04: Collected at 420.3 km on R.13ヲnortheastof Luang Prabang. Altemations of sheared 
calcareous ss/sh and limestone. Granule-sized limestone conglomerate (platfonn 
margin debris?) contains Fusulinella， Fusulina?， Ozawainella， and Schubertella. Its 
lithology and age are similar to those of VV03. 
LP05: Collected at 420.7lan on R.13， northeast ofLuang Prabang. Pebble田sizedlin1estone 
conglomerate (platform margin talus deposits?) with variable lithofacies of limestone 
clasts. FragInents of schwagerinids(?) are found. 
LP06: Collected at about 459.5 km on R.13， northeast ofLuang Prabang. Dark gray to black 
massive muddy lin1estone with microfacies of fine皿grained wackestone 
bioclastic-lithoc1astic(?) grainstone， and others yields Eostaffellaラ均lvulinella?ラ
archaediscids (probably Paraarchaediscus koktjubensis)， several endothyrids， 
Endothyranopsis， and others. They are referable to the late Visean or early 
Serpukhovian. Interesting is the presence of basaltic volcaniclastics and pillow lava 
nearby this locality， between 454-455 km on R.13. 
LP09: Collected at 452.2 km on R.13， northeast ofLuang Prabang. In this localityらthereis a 
small section that consists of limestoneョaltemationof知成?)and siliceous limestoneヲ
basaltic volcaniclastics with lI1nestone calsts， limestone， and tuffaceous shale 
apparently froln lower to upper. LIlnestone is high回packedラfine-grainedpackstone and 
yields abundantly fragInents of tube-like calcareous algae(?). Age diagnostic fossil is 
not found. 
LPI0: Collected at 449.5 km on R.13， northeast ofLuang Prabang. Between 450 km and 446 
km on R.13， there is， a large body of massive lIlnestone. This locality is almost the 
northem edge of this limestone body and gray massive limestone can be seen there. 
Bioc1astic grainstone and packstone are dominant microfacies. The samples col1ected 
contain archaediscids (large Archaediscus similar to A. karreri and Neoarchaediscus?)， 
endothyrids， Mediocris， and other genera. Thus the late Visean or ear1y Serpukhovian 
is suggested. 
LPl1: Col1ected at 446.6 km on R.13ラnortheastofLuang Prabang. This locality is nearly the 
southem edge ofthe limestone body mentioned above. Massive to thIckly bedded dark 
gray limestone is well exposed here， with large solitary corals (1ike Caninella or 
Caninophyllum) and deぬ oidcoral (Sがonodendron:taxonomic information on 
corals from Prof. Wang Xiangdong， Na勾ingInstitute of Geology and Palaeontology) 
can be seen on the outcrop surface. Bioclastic packstone and grainstone are the 
dominant microfacies， with a subordinate amount of oolitic grainstone. Foraminifers 
include archaediscids (Paraarchaediscus koktjubensis? and Paraarchaediscus 
"ulmeri")， Mediocris， and several others. They probably give a late Visean or early 
Serpukhovian age. 
LP14: Collected at 425.4 km on R.13， northeast ofLuang Prabang. This locality represents a 
spectacular outcrop composed of foldedフandpartly faulted， limestone turbidites and 
debris beds (limestone conglomerate) of platform marginヲslopefacies. Foraminifers 
are not diagnostic in the samples collected， but fragments of Fusulinella， Ozawainella， 
and others， suggesting a Moscovian age， are found in limestone conglomerate sample. 
Thusヨthecombination of the age and lithology of this locality is somewhat similar to 
those of VV03 and LP04. 
PB06: Collected in a karstified field probably between Pak Beng and Muang Houn on R.2. 
In this locality， there are sma1l1imestone lapies scattered in a paddy field. Limestone is 
mostly muddy (wackestone and packstone)， and some contains large， bivalve-like 
morphs (but it seems not to be fosil). Age uncertain but highly probably 
post-Paleozoic. 
SB03: Collected at Thong Phiang Vi1aうら north of Tha Deua (ferry pOli across the Mekong 
River) between Luang Prabang and Sayabouli (R.IA). Oncoidal-bioclastic 
packstone/grainstone ofthe collected sample yields sphericalラprIlnitivePrザusulinella
(sunilar to P bona and P tashlens・is)and Staj匂laex gr. pseudosphaeroidea. They are 
referable to the late Bashkirian. 
SB05: Col1ected frOln the southwest ofXiang Ngeun between Luang Prabang and Sayabouli 
(R.IA). Pale-gray massive limestone in this locality is composed essentially of 
accumulation of flattened cement layers， probably skeletal orgaruslns in origin 
(bivalves?， calcareous algae?)ヲ andmuddy lnatrix. Details are unclear due to poor 
preservatlon. 
SB06: Collected at Ban Dan about 30 kIn from Luang Prabang on R.IA. Fragments of 
schwagerinids are found in lnicrobial boundstone. Probably referable to the Permian. 
Inψlicatio1ts for the geologic conn.ection of 1l0rthern Lαos with northernηzailαIld 
This preliminary study on foraminifers from carbonates of northem Laos made clear the 
presence of Visean-Serpukhovian shallow carbonate platform sediments， Moscovian (and 
probably younger)， platform margin， slope sediments (calcareous turbidites， debris， talus 
deposits)ヲandMurgabian shallow carbonate platforn1 sedunents in the ahnost N回Strending 
Vang Vieng-Phou Khoun回LuangPrabang areas of northem Laos. In northem part of 
Thailand， Visean-Serpukhovian carbonates have been known only in the Loei area (Fontaine 
et al.ヲ 1981).The Moscovian is also distributed only in the Loei area (Igo， 1972; Ueno et al.， 
1996) although both areas under consideration have different sedimentary facies. Moreover， 
Murgabian fusulinoidean fauna is very similar between the Vang Vieng♂hou Khoun and 
Loei areas (Charoentitirat， 2002). The presence ofbasaltic rocks in the Luang Prabang area 
is also sOluewhat suggestive because in the Loei area， basaltic Paleozoic? rocks are also 
widely developed (Intasopa and Dunn， 1994). 
These lines of evidenceヲalthoughlnay actual1y be sOlnewhat equivocal and speculative， 
seem to suggest SOlne geologic (thus geotec'tonic) linkage between the Loei area in northem 
Thailand and the Vang Vieng-Phou Khoun-Luang Prabang areas in northem Laos. Ifthis is 
the case， then almost N圃Strending basic geologic extension can be assumed in these regions. 
Thisおrtherimplies that the NarトUttaraditSuture probably continues in Laos (somewhere 
west of Luang Prabang) with changing its extension frolu nearly NE-SW in northem 
Thailand to almost N-S in northem Laos， and further extends up northwards to the 
Lancangjiang Su印rein West Yunnan as has been insisted by Ueno (1999， 2002). 
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